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+ Photoionization cross sections fo r  N and 0 fo r  energies < 10 ryd., and f o r  C- 

f o r  energies <5 ryd., are  calculated 'using the  Hartree-Fock approximation fo r  t he  

f i n a l  s t a t e s  of t rans i t ions  involving the eject ion of am electron from the 

configuration ls22s22p3 ( 4 ~  1. ,AUTH 0 ~ 2 -  
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The t ransi t ions with which we are concerned may be described by 

( 1 ~ ~ 2 ~ ~ 2 ~ ~ ) ~ s  + hv '-) ( 1 s ~ 2 s ~ 2 p ~ ) ~ ~  + e- 

\ . and 

( 1 ~ ~ 2 ~ ~ 2 ~ ~ ) ~ s  + hu -. ( ~ s ~ ~ s ~ P ~ ) ~ S ,  3S + e- 

for the  ejection of an outer or inner s h e l l  e lectron respectively. 

The Hartree-Fock approximation Q] is used fo r  t he  f inal  s t a t e s  of  a 

t r ans i t i on  given by equations (1) or ( 2 ) .  

Hartree-Fock wave functions were employed f o r  the core orb i ta l s .  

C'(4S) and C'(3P) were supplied by D r .  P. K e l l y  of Lockheed Missiles and Space 

Corporation, and f o r  N, 0' (4S),  and N', O* ('P, 5S, ?5) we used those  obtained 

by Roothaan and K e l l y  El. 

Analytic representations of the 

Those for 

r . 

b e  
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The photo detachment cross sections f o r  the t r a n s i t i o n  (1) f o r  C- arid the  

photoionization cross s'ections for the  sum of processes (1) and (2 )  f o r  N and 

0 are shown i n  figure 1. 

-6 dipole velociQ \n.vj to C n n m r l  IVILLILl-U" =+i nns respectively - - -  f o r  the d i f fe ren t  systems. 

+ 
m.) Curves A and B correspond t o  the  dipole length(o 

Curve D represents the r e su l t s  of Cooper and Martin Dl f o r  C-. They e '  

used a modified Klein-Brueckner model [4] and the dipole length cross sections 

they obtained are i n  good accord w i t h  those presented here. The cross sections 

are  of t he  correct order of magnitude b u t  display an incorrect energy var ia t ion 

near threshold when compared wi th  the experimental r e su l t s  of %mas and Branscomb 

61 - 
merscough and McDowell [6] attempted t o  improve the theo re t i ca l  cross 

sections near threshold by adding a polarization potent ia l  t o  the  d i rec t  

potent ia l .  Their r e su l t s ,  which neglect exchange, improved the  cross sections 

calculated i n  the dipole length approximation but t h e i r  dipole v d o c i t y  r e su l t s  

were great ly  reduced thus enhancing the discrepancy between the  two formalisms. 

We hope t o  present i n  the  near future resu l t s  of calculations which exp l i c i t l y  

take i n t o  account both d i rec t  and exchange polarization terms. 

Curve E shows the  r e su l t s  of Bates and Seaton L7] fo r  a t m i c  nitrogen. 

They used bound wave functions calculated by Hartree and Hartree (83 i n  con- 

junction with wave functions obtained from the owgen core f o r  the ejected 

electron.  This yielded for  t he  absorption cross section at  the spec t ra l  head 

. and aD.V. t he  values 10.2 and 7.7 Mb f o r  oDeL 

man of these values and computed the energy var ia t ion  of the  cross sections 

using an approximate general formula due t o  Bates [g]. 

* -  

respectively.  They adopted the  . C  

Atsorption e m s s  sections f n r  atomic nitrogen have been measured by Ehler 

mcl Weissler 001. The mimum value of on = 12.4 Mb at  650 A" compares 
-.e. 
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favorably with the maximum value of cr = 14.4 Mb. derived from the experiments 

a t  the same wave length. 

the same general shape. 

The experimental and theore t ica l  cross sections have 

A useful guide t o  the  L1 - absorption cross sections can be obtained by 

The experimentd values f o r  
T u  

assuming tha t  a(N) = % 
and Cairns [hJ are represented by crosses on figure 1. 

the  dipole length formalism i s  i n  better agreement with the  experimental values 

than the dipole veloci ty  formalism f o r  intermediate energies. 

u(N2) of Samson 

It can be seen that  

In contrast t o  the  r e su l t s  of Dalgarno and Parkinson ck!! f o r  atomic 

nitrogen, there is  only a s l igh t  discontinuity at t h e  L1 - absorption edges 

corresponding t o  f i n a l  states N+(5S) and N+(3S), at  608A0 and 367A0 respectively.  

Curve F shows the  results of Bates b] for  t he  singly ionized oxygen, who 

Burgess and used an approximate formula f o r  the dipole length matrix element. 

Seaton [13] have computed cross sections using the  quantum defect method, and 

t h e i r  spectral  head cross sect ion of 8.0 Mb. l i e s  within the present computed 

values, however, t h e i r  cross sections f a l l  off more rapidly with energy than 

those calculated by the Hartree-Fock approximation. 
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Legend: 

- .I- . mT.7 PAW.  I. Crass sections, 0;  i n  megabams f o r  C , N and 0 . 
Curves A and B are  cr and CT respectively f o r  the  present calculation. 

Curve D - Cooper and Martin fil. 
Curve E - Bates and Seaton [7 ] .  

Curve F - Batesrg] . 
x - 1 a ( ~ ,  1 from Samson and Cairns CUI. 
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